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(57) Abstract: A plasma (7) having a certain density is generated between a test electrode (16) and an electrode (13) on a display 
substrate (11) comprising a TFT array which is a circuit under test, and a test signal is transmitted between the electrode (13) and the 
test electrode (16) via the plasma (7). With this technique, a probe means and a testing apparatus enabling to measure the electrical 
characteristics of the TFT array formed on the display substrate (1 1) in a non-contact manner can be provided 
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mmm 

»t5*ft«lWttW»fc«9, O^TKTFT k&JS) TUJ 

^^tbSSfcV^M^fpJfSr^t-S^fefc, TFT[Thin Film Transistor] fc^fcT 

if^/Wf^LT, SB^i©tl EL (Xf± OLEDCOrganic Light 
Emitting Diode] £kV>5o) tt, aS^^^WCttftvm^tU 

TFT ^©i^f^ywXfiti EL r^^W04lttvt, TFT 

©tfH^ ^Lfc TFT 7 W^i^Wl:i^t5^^^t^|^t§, ^ 
fci*>3 TFT TUJrX h^p^tt, ^-f^^W^*fc*5rt«**|^fl,o 
^* 0 &faJ:?-3±T##K:MJ-CiJ|>5 0 TFTTWf^ h fet^ 

TFT EKfcm^^AamjtS^^fc^ TFT T Wf 7- 

=^ EL v% 0 ;fc: =r;* hco^)^^X^^r^l§--e^:§ 
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TFT T W ttf^^W ©H&MfclcjS C*:lfc«»t5{f 9^3HRJite»rt*n, » 
^tt**fiOTPT*fflVNTlH*^OBtt|lIlgSr^-t-*o 5£^> TFT TWO 

fcSo ^fii^&Zm&'rj xzfu^lzjsif&ft^ftte 1 ®ijf TFT ra&HJS§<£> 
«*Hi 3K^%f. Hlcaav^ 2 5 0(iT-^ 2 5iii^M, 2 5 2ii 

= 2 5 3im 2 5 4teITO (>f AMWBIfe) £^fc«lS;|l 

±IZMJ& is titc t> O £ TFT T W £ P¥^T?V n § „ TFTTKf^ b 

tt ** 2 5 3 0»A«tTK:fT*3*L50*s— ^TfeSfcfe, HIi 3 fc*jv^tt«ij|2 

2rSc*bTtt, TFT«««iR:^s,^^S*T, ITO «« 2 5 

Wt5 - iT ^ 51^bytTFTTr^V^^^T^5 0 i©^, ITO «fi 
2 5 4^-^a©^PSJBE^|^C«ffi^CTV^f^TFTTrttiEST^§^^J 

ito ©*ffif«ffi©as^afei Ltit ( i ) - sMmmm c s bftfcm* 

TFTT^^^irbT^ ^ttBLSrJW&rSlWlJlITO^b^ 



WO 2004/068155 W ^2004/000631 

3 

^bhr%itfemjzmmm&<Dffimffi&*mkvitm&m tft rwr^^i? 

ff^n^M2 0 0 2-1 0 8 24 3^#I), &U*TFT T W omPM&ttlftl 
5 ttffi«tt^Offl(C«m«T3^$««ME^fe (B*BttVI^H4MtJ*2 002- 

7219 8*#jko «say6$*LTVN5. l*wc#& % ttt#icj:*ttf % ttaeofe 

#5 0 tot, £0«fc5fc r^^^yhj ^n-fe^«3Sttfe*b5r i:^0*bv\ 35 

a k ®st t oma&ft *m LT > **** * m^nai t vm^mmmtiz 

15 J;5»El^-S^«feiS#^.5,^TV^<5(H*ffl#f|^R|^Ki f 2 0 0 2-1 2 3 1 9 0 

•e-T% *»W(Difl&tt, r^^WSfeiM^fc TFT 7 W©i^ 
WWfetWRtSfcftOtttilfcjbot, #(-^ EL f©fMl TFT T 
20 ^©«WiWBA«r*»BlL©WljBlot»fc, ITO *9fettaft(e«fttt-S£ 



25 ISSH©^ 

*»BO^n-^iitt, ^^^(7) TFT 7W«Uc^f7^^y 
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TFT ^FItlJJ^DiT/7Xv^(ctS^|ltf cfcC7WMg 

TFT 7wm«IfcJ0lft^t7jM|ptS*:*oflrt^ 4 t5fc»O 
TFT T W HAffSC iCio XMtic £ *L <S 0 

tern**:** 5 * , -r * * 0 tTi^^« t c t ^-e^ s c 

* t5::tft< TFT T ^^«W»t^^^m*5^%ii#-c#^ e ITO 

mmvmwtt^ xv * M $ tix$s ^ xw-mmtc n**mw**7 

*57 7 Xv|:Mt5fc*o77XvMm MRM»««W^7X 
1 m A7b 1 0 !, ASA, b< ttft^ AMI 0 * AgfOl^^^ §o 



»UR#* TFT co K W $ tut ito «bk:, TFT T W MMMfe J: o 

*w*«. raf(aT77Xvi^t5 ii0K ^ tyti(at ^ r^x^ 

±X(D TFT OflHtUrafl^&ttft-?* <5 0 
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mmm^<DWom±mmmm^mm^x-h tft ^mm^mm^mti^m^^ 

tt TFT SfcttttttfeO TFT Sr^Klttfibfcfc fcfll^fe-f ^X^if. 

tiZ> 0 ^yXvt^t TFT Ir&SStoS-tb^V^lctt, TFT (Dy*— h V 

-?^h^47mmx«<Dmffiv-?&mfrtiz 0 :©siat tft 7wow 

^*r# "TIB i * 5 , « EL S&^XS^iWJcfflfllMf ^s^AftarSrfr 5 »-£©¥U 

ft^&m^m&mmxzz. /7x-7^^^it© tft 7 w«t 

Z> biZ-XoX^ TFT T W «gff ttfll(c J: * TFT T W 

^yXvfDM^^oS^rl^r^aot ITO li(^LTmt 

*$;&n*!E}&bi5ti& 0 
#*u<f4, tMBStttt, ^**:/i~r e> % tuiB^^mgg^MiB 
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*l«4««mC44< TFT TWW^tt^f^:^^, 

ITo«^®^^s^^^ft«^-¥^^v^^ , a^-y^^^^ §o 

(2) ^yXV^fsfgi^p, TFT T W <O^JMm fc^fCJ^t— K$r#^T 

tft Tuj^uzm^Tmizm&x^z. rofc«)*axa»c*5tt5 
wwr*ot*ncrt±?*5. ( 4 ) i^yn^y^i^t, mu#M 

H7r±, ^noj»2oiittmi«rMeii-t-««iftB'?«>e a 

H8tt, ««©»3©|SEStegflis r figii-t-««EI5H-e*)S. 
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Ull Ott, *«So^-^|j)|^ fc TFT TWOUAttWUo 
HI If*, TFTTW©m^#^^«(^ft^«^0^5il|-efcS o 

12«TFT, 13ttITO«a, Hfimm 16ttm*S-A 

ITOdndium Tin Oxide)*^ 1 3 »flf? % ^-f^^W«Kl If*, 

H*te#*LfcWWi|»^UT3aD- % ±3*© ITO WE i 3 tt, #«tt|§IK|c^ 

*tT, p*«r#^LT*J9 % ±®<D ITO Hi 3AW*bte«K*tL« TFT 1 2 
^-^Tn^iHg^^ ^TBT7Ki^V^ 0 Him ^TFTT 

5B* 2 Rfc*> TFT H 1 m m±±mm®<D TFT 1 2 *>*#9 * 

*«UI3I«*> TFT ®ftfr*KIHv<< % ^> WME x x 0 ITO M I 3 fc 

m mm&xmm i6hto^i 3 ^^ mm&z^i-z^ xv 7 
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AWKl 6^ 7 X^7fcWWbTVNS.t©tttt-CSf*©TFTl 2**-^**** 
U ttffi&AWEi 6 £ W^il4 £<B|R|fc:*jBE Vp ^Difcl^ft ^ 

TFT1 2«iif5^m 5o Sot, TFT7K^#^y«iC 
LT-**i*jh,*>««Ip SrfUM-J-S i -C^Tco TFT T W ©*^ft#tt££p5 - 

H2»±, EL ^^WKlJBl^frS^^i^^J:© TFT 

^ >la **' 1 (HIM) ojSeBBte-ft^KiTWE^*^ 

TV^ 0 B*©#J»#*1 2ttTFT\ 13ttITO«tt % 14liK7-rm 15 
tt5*-**U 17tt^m, 1 8 f 4 TFT N 1 9 ttfM£g* Cs &*fr?ti& LT 

*tfLTV^fcfc|c % Kili?t7'5XYtlCiSftTfe7'7Xyo«ittfcj; oT2 

Mttmj»3 lHMmoTIT h7^^ Trl ^Ml7^Ltl 
ftteR*Tf# 5- W»ffi«B2 3teJ:oT«ffiVp*K9^^»l4»CSI 

a 1 4 lt Tr2 imnzmm ib ^ Ip # ^ ic -^ f ^ m 
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tL^ 0 &-?t ip^±<mn^m^a^ Tr2 (omm^^m^^.hn^ 0 m%<D 

mm EL *f 4 * f w \z.&\ >Tfi, EL £fglH-<5 7b J6 fc^Uft K9-f 

Jfc^-r ^7 1~*T * 1 0 •v-i' ^D7 y^7»rc** ^<^b,Tr2 
&SE*l5 lb tt**ttc^Lfc«j«^]E*K:^tb«ii:*^-t-*LtfAv\ _LfE£ 

£ o T, t=V * 7" W ^*/U_htf>:£T<Z> TFT T U>T ©**tt*&H4*tt*T?# So 

*Wt\ #I#^3 4(i^ tSrlv ^ fctMAii ^- to Cl^ITOttfi© 
*E«S:S, ^7X^7 Ne % T^X-^ 7 Te k1~Z> 0 £ £ 

x\ mm&Amm 3 4 ogtsarttg.* © ito ma 1 3 (Dmmm\^tt-<xm^K±% 
< % /^xv^^itu^ii i P ra 1 o<d ito tin (o&mm s ^^sh^m 

OB# N liaAt«3 4 t^^7Xv7^Lt ITO til 3(^iSt»]p 
Ip = II tanh (e Vd / 2 k Te) i ) 

II = Ne e s (k Te / 2 p m) 1 / 2 2 ) 

--T% ft^/^n-^7Xv©^j^#^T, Te % 23,200K 

(= 2.2eV\ ITO «ffiO«S9[Sr S * lxl0-»m»<« lOO^m x 100/,' m)* 

Vp «8V fcjfc*. iO^WX-mffiWtt^sfcftfc^i.^^^^ 

-bfBOtftW* & j» * 5^7Xy^ Ne = 2.6 x 10 w i/ m 3 % Te 
= 23,200K (= 2.2eV) O^Xv^lC^, i©i^ 7 Xv|rMt5 

xioi 8 m/m* , ft^*^?a^; i sevh ^^mm^^m^tc ICP 



put/. 
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-rift (*:*Ne ; 1 xlOi 8 i/m^ % ; 1 OeV) * 

fc, 5^1 i*2*»fe % «^ffl£ Te ^7Xv^i$st©W % s tf5 Te 3/2 

ito ^©m^®(^p^$^c^^^^ w ^ b ^^ om ^^^ />Jfe< ^ 

-£UfeVv#*2Sg£ LV\ LTTIifeS^, ITO ©J; 5 ^»I^Lt(j: % 
5 0 



<3?1 > 







«M«J?- (eV) 






He 


24.6 


4.003 




Ne 


21.6 


20.18 


Ar 


15.8 


39.95 




Kr 


14 


83.8 




Xe 


12.1 


131.3 




Na 


5.1 


22.99 


K 


4.3 


39.1 




Cs 


3.9 


132.9 




H 


13.5 


1.008 




N 


14.5 I 


14.01 




0 


13.6 


16 



TFT T i^f £ ITO ttSfelMttfeMfcit;*:?' (OR** TOT?**. *fc*njfe 
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-7u-7b&*<D TFT 7K^#HWi^fcMSi:Uv\ iOfcfefc 
TFTTW lflifefc«9 0^^^ S^^^X-v^T'TFT^m^^^^ 

f$#^-5 5«m»J#mfe 5 7te:7 p U— K, 5 8 

^ LTV ^° B 7 f^f^P hny*H*^Nfc EGR r9XY«tfl 

^^^-e^bfcyyX-v^^m^^^JSi-S^OT'fetb^ ECR ^X 
-^t77Xv^ ITO m 3©*ffifcifcfch,fcii^n: tt% ito Motf**)* 

AoittlcfftLt ITO Mte#LS^^rt»teftKiEO«JIi3ftS«fei-« 0 - 
«:ITO*ffite|ft^oT»>r^>'*JDjSS* <5o gp^ iD5*$*Lfc»>f ^-VOftfc^ 
CfcS^^\ ^ XV 7 <g^ Ltt^l® TFT 1 2 «Ai"5 0 

^^-^ \z x zxmmmmmiz^ *m&\z& tfti *\cmmmm&Ji<on 
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#K*t 7^K5 6fctt7^K/V7^Bl# % *feTFT7W12 
OtIlE^TFT»q7X5 2^ i ^ 5o S^^T^lffli, ^ 
J: S«Wfc««&ffi*L"C\ TFT tmMZtiZ n £ ft < jEftriOWrc* 

fc*V TFT1 2 OttKi^ £ ft fi^X^o** £ «*ai*H: % H i ^MM 
W fc J; 3 TFT -©igpjftm^&A£5g!tt 30S^nH t ft 5 , TFT £ 

rii< N x«ft«m[icfHm-e r * a* nxttg * a*. 

ffiT**> § . m 8 left W « /5 X^*W: % EI 7 KUBftoH 2 ®&*7gft| t 
^ P ^ 5 ' ^ 6 7W^7XV^5 9^iaoT ITO «g 1 a© 
SUC*5, EP0ttH34Wifcz^ fc7 WBH^«. £*tfcj:oTIT0 

2 2 Ic***,*. «^^A*^ 8 4tt ITO M 1 3 Icffifc bT^fi 

^ P ^" S ' K6 7it±x<Dmmmxmm6 4 7!>t ito «m ao^^t^ 

ftt-SffiMlCttWtOStLS. ^«tfcfc*, 5 TFT © Ky^iUttiH Vp 
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.tor, mn-r^iTommi 3^(b(Dm^m^^m-r^>^ t^-mt^<o s 
mm<D tft <DMtimmte¥<Dmnri)K t^x^s^ltw****© tft 

t, mmms§r7 5fey^*7u4mmi i±^m^titc tft ru^m-®, 1 6 
tem% t mm, 7 7\ts<? vmm^ir 0 rs^n-^y ki 7izm^titm 

H9fcS3v^«:, 7"7Xv7^f^/ws«i i&®iftma»e>ai 

7 5 ©^(C7°7Xv 7 WCiJlT t S i i ^ K«*7 7&t50KH« 

SrJBv^ TFT T}ss(o>&mmt<omfm*:7Mr. Hi 0R:*5V^ % #i#fi 3 
OttT-n-^y h\ 13 1 «X,Y^^-^ % 1 3 2HX^M 1 3 3tt7*7X 
•^e-*, 13 4ttJf^ 13 5tt«]E^7^iWIH», 13 6ftP-Kn^ 

✓<*-^3B&#, 13 9tt7WKW, 14 0tt7*7Xvl^ 1 4 1 
D/A ^m^, 1 4 2 f*mH-««m^, 143Ml46ftP 7 /U* % 

1 4 4M1 4 5te^ h y 1 4 7«m^-«H^m^, 1 4 8(j:Affl» 

1 4 9tt^^^ftgi»fc5 t mi mi ofc*ufcw«iaoft^ 
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y7XY7Mc TFT7WK«fc|»-C**. X,Y ^^-^ftXrj^p 
Kl 3 0O±rW(J^-^n-^ Jtel 3 7}CJ;oT;ff5o 

^^Wl«*J^ii 3 2©rt«|JteJ»A*tL*:«te, *ffltH 3 4RlJ:oT 

Mil 3 5tt, ^X^fc^tfc^^^j.^^^ 
fc»te, ■7»tW8IWUfc7^K^7^B 1** TFT 2 



X^MEMmil 4 0^fe^^ylHWiPflr*tt D/A 4 1 fcJ;, T 7 t 
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T 3 8iaot, *>i*1HMclB)feS*l,fc TFT ©I 

JfEtt-v Y}) ?*1 45 b n-/^7^;^ 14 6 £^ UTm^-lliE^m^ 1 4 

x*hz 0 mm-mm^m&i 4 7ic£^xw£izmm&hfemm*Amm&y&i 4 

8 tiotj-f Vf/iJBttgm&tilt&KL^ ?4 VZAsVcXm 14 9 {dfe^TA 
tj^tc^X^mmi 4 0 £JfcK?£;ft,5 0 ATJft^^XVMtW:: TFT 
•^tfeW$tt^«j*^iEi-n^ t*lfe*tfc© TFT tt&£?teftf1sLTV>3 

^TFTTW fcM U£T g SbttfclfT 5 r. h TFT T W Oift^^^Al 
Ell Otc^bfc^n— Kl 3 0©gfe#Sr®i^t"-5^:»^ 

^O^W^^W^/^S^^Tfeii^JJitt, mi 2i'/TtiiC7°o-7 , l 3 OtD-fi 
®Srffi^fcll|I^16$^rT^^fTV\ M«){:iT© TFT 7WO»»t» 
T-TSc £<0fc«>©:?n — Kl 3 0©W, IU1 2fcW3*UfcjE2f7gfcR 

^£*vf> «*.tfH©_hT*rftm TFT 7K**Sr*^t5*^irtU m 
(D^iJ^fe^iRiJ^f^^oT 1 m<D&Wn*±X<D TFT 7" WT ^^^-f^M^t 

^f^fc*tJ&-t"5 mi oi:Wn-7*^j' Kl 3 0 5rltfx.5it 

-<^^afi«, #7;*2EfcLh© TFT TWO««C«JlW4W*fcjfai-c*,s 0 

TFT Tu^(D&wm£tiz>yoxtet£< s m*.&mm 
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3£«*>5V^±->y 3^3£«_htJi^j5fe$tLfc TFT 7 W<D»t)lfflt*#5 0 * 
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mm zm wmy ? xv t ummmRx^mmmmx mmv^ttveti t © imss 
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i3. m&mnzmm<D7 , v— ymmty 
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